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ABSTRACT 
 
Coastal cities all over the world are threatened by sea level rise caused by global 
climate change. Boston is one of them that desires to seek innovative sea level rise 
adaptation strategies. This thesis provides a new, operational strategy that changes the 
relationship between water and the city, extending the legacy of Boston’s own landfill 
history while effecting and representing Boston’s contemporary needs and 
characteristics. By adapting theoretical strategies and precedents, as applied to 
Boston’s historic and existing urban context, this proposal recommends a site-specific 
combination of landform cutting, filling and connecting strategies to South Boston 
Waterfront as a test site. Through these strategies, South Boston Waterfront would 
become a new urban archipelago that adapts with further incremental sea level rise and 
provides a vibrant and high-performance waterfront infrastructure and environment.  
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Chapter 1: Introduction 
 
1.1 Research Purpose 
 
The objective of this thesis is to redefine the relationship between the sea and the 
city through innovative design strategies in order to deal with the threat of the rising sea 
level in Boston, Massachusetts. The design strategies consist of a series of steps of 
incremental changes to Boston’s urban waterfront landform, including: constructing 
selective sea walls and raising existing landforms to resist rising seawater; 
cutting/digging vacant land to create water-porous streets, water detention ponds and 
wetlands to adapt with interior precipitation; and establishing connective bridges 
between the raised landforms to provide an upper layer of living and circulation space. 
These comprehensive strategies have emerged from understanding and extending the 
process and history of land-making in Boston, studying and combining related theories 
through a literature review, collecting and analyzing data from official agencies and 
websites, as well as evaluating and learning from related case studies. Taking the 
South Boston Waterfront as an experimental site, this thesis aims to provide a scenario 
of a future urban archipelago that prepares for and acclimates the city to sea level rise. 
 
1.2 Background Information  
 
Our climate is changing. Human activities are the major reason that contribute to this 
change in the last 100 years (U.S. Global Change Research Program 2014). 
Temperatures at the surface, in the troposphere, and in the oceans, have all increased 
over recent decades, all of which lead to a rise of sea level. According to research data, 
global sea level has risen by about 8 inches since reliable record keeping began in 1880. 
It is projected to rise another 1 to 4 feet by 2100 (U.S. Global Change Research 
Program 2014).  
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Sea level rise brings a great threat to coastal cities, especially highly urbanized cities 
like New York and Boston. Current models predict that Boston will experience up to 2 
feet of sea level rise by 2050 (E. Douglas, et al. 2013). With sea level rising 
continuously, and hurricanes happening more frequently, traditional levees or sea walls 
will no longer protect the city. Numerous problems will appear, including flooding, loss of 
living space, and lack of safe drinking water. If nothing will be done, the city will 
encounter destruction of homes, jobs, food, and lives in the future. For instance, the 
super storm Sandy caused an estimated $15.8 billion in damage to U.S. Northeastern 
communities. Although Boston was fortunate during the hurricane Sandy that the storm 
hit the city near low tide, the risk is very high that with rising sea level, storm surge and 
the damage could be much worse in the future. 
There have historically been hard-engineering strategies developed in coastal areas 
to directly resist the impact caused by sea level rise since 1717 (Brothers 1891). 
“Traditionally, protection of the coastal area from flooding is approached from an 
engineering perspective. This approach has often resulted in negative or unforeseen 
impacts on local ecology and is even known to impact surrounding ecosystems on 
larger scales” (The Museum of Modern Art, New York 2011). This kind of approach, with 
a combination of floods walls and pumps is expensive as a single use infrastructure and 
always has high risks of failure (Hill and Barnett 2008). These thick, concrete single-
purpose engineering infrastructures provide temporary protection and may lead to 
disaster if they are compromised. For example, New Orleans’s primary flood protection 
systems including concrete floodwalls, enormous drainage canals and earthen levees 
had failed during Hurricane Katrina and 80 percent of New Orleans flooded (Watson, 
Donald and Adams 2011). For Boston, a city that has a close relationship with water, 
several engineering flood prevention structures were built, including Amelia Earhart 
Dam on the Mystic River, Charles River Dam and the Craddock Locks in Medford (Wolff 
2013). The real estate of Boston is just behind these flood prevention structures. It will 
be a great loss if the dams are broken by water. As sea level continues to rise and the 
rates of the rise increase rapidly, the water will repeatedly break these structures (The 
Museum of Modern Art, New York 2011). Designers have started to think about whether 
we should build faster and harder to keep the water out, or to find some innovative 
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methods, such as soft-infrastructure strategies, to change the relationship between 
water and city. Instead of turning the beautiful coastal areas into a battle zone by 
repeatedly rebuilding, designers are attempting the latter choice. Many more recent 
projects are focused on how to make the city more resilient and adaptive with the sea 
level rise  (The Museum of Modern Art, New York 2011). 
1.3 Conceptual Framework  
 
This study begins with an urban context analysis of Boston. By projecting the sea 
level rise, and analyzing the urban land use and shoreline condition, South Boston 
Waterfront, understood to be at high risk, is chosen as a study site to apply the selected 
design strategies. At the same time, through a study of Boston’s landfill history, the 
application of theoretical approaches and a synthetic analysis of case studies led to an 
alternative operational design concept for the site. Through time-phased scenarios for 
the South Boston Waterfront, the study proposes a new urban archipelago model which 
enhances adaptability to the ocean in the future, and anticipates further protection of 
infrastructure and dynamic programming and development to the harbor area 
simultaneously. 
1.4 Methodology 
 
1.4.1 Theory study 
Climate change and sea level rise are urgent issues that attract people’s attention. 
Since a large number of coastal cities, such as New York City, Amsterdam, Mumbai, 
and Shanghai, are facing problems brought by sea level rise, many experts and 
scholars conducted research and developed predictions for assessing impacts to urban 
area. Many designers and city planners conducted variable strategies to deal with this 
impact. Physical recommended strategies for sea level rise include fortifying land, such 
as building huge engineering infrastructures to keep water out; raising, to move the city 
away from the sea or relocating to higher ground; and adapting the city with water, 
designing with water as an integral element of the city landscape (Hill and Barnett 2008). 
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This thesis will learn from theoretical predictions and recommended physical strategies 
to develop an adaptation strategy for Boston. 
1.4.2 Precedents study 
The exhibition “Rising Currents” displayed at the Museum of Modern Art (MOMA), in 
New York, NY. in summer 2010, presented five innovative team proposals that 
fundamentally reconsider the relationship between city and water. Each proposal 
reinvents urban infrastructure design to meet the more variable condition that coastal 
cities will face in the future, creating robust and redundant systems that continue 
working during storm events and disturbances, often bouncing back rapidly following 
such events (The Museum of Modern Art, New York 2011). 
Another competition “Rebuild By Design”, launched by HUD in the wake of 
Hurricane Sandy, has generated ten groundbreaking design interventions that maximize 
inter-agency communication and cross-sector communication, and delivers innovative, 
implementable, large-scale infrastructural solutions that embody a people’s unique 
vision of their own resilient future (Department of Housing and Urban Development 
2014). Detailed description for these case studies is presented in section 2.3.  
 
1.4.3 Data collection 
This thesis makes use of digital datasets for Boston, MA, including topographic, 
demographic, and economic data, and the projection of floods in the future. Local 
websites, agencies and databases in USGS become the main sources of data collection. 
Those sources included the city of Boston, U.S. Global Change Research Program, 
Boston University libraries, Boston Redevelopment Authority, The Boston Harbor 
Association, Boston Harbor Walk and South Boston Waterfront Mobility. The types of 
information accessed include 2D models of the master plan of city of Boston and 
topography for the entire extent of Boston, a 3D model for the South Boston, historic 
maps and photography for the city of Boston. (The Boston Harbor Association n.d.) 
(Boston Redevelopment Authority n.d.) (A Better City (ABC) n.d.) (Boston Harbor Walk 
n.d.)  
Site visiting is another majority way to collect data.  By visiting the site and going 
through shoreline of varies neighborhoods in Boston, including Back Bay, Downtown, 
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South Boston Waterfront and South Boston, I took large amount of photographs and 
made numerous sketches to record the existing context of the urban area and the 
condition of the shoreline. 
 
1.4.4 Selection of Operational Site 
In order to test the application of design strategies, a specific site, South Boston 
Waterfront, is chosen to demonstrate the proposed approaches. South Boston 
Waterfront, with a high proportion of industrial and commercial lands use, plays a 
significant role in Boston’s economic development. According to the research projection 
of flooding in Boston conducted by the Boston Harbor Association, when mean high tide 
water increases five feet, 30.7% of the South Boston Waterfront will be submerged and 
when water rises 7.5 feet, 92.2% of the neighborhood will be submerged. Compared to 
other neighborhoods, South Boston Waterfront will be seriously impacted by sea level 
rise. Boston Waterfront contains varies shoreline conditions, including soft and hard 
edges that represent this shoreline condition throughout Boston. Nearly 60% of the land 
surface in South Boston Waterfront is vacant or consists of parking lots, so it has a 
great potential to test landform change strategies in this neighborhood. In addition, the 
existing infrastructure in the South Boston Waterfront provides potential opportunities 
for the design ideas. The economic role, flooding problem, shoreline condition, land use, 
surface condition, and existing infrastructure situation are all the reasons that contribute 
it as a potential site for testing the proposed approaches.  
 
1.4.5 Data analysis 
By synthesizing studies of landfill history, predicted flooding condition, urban context 
and shoreline condition of the city of Boston, and specific analysis in South Boston 
Waterfront including land surface, existing buildings and existing topography, my 
research leads to an urban design model for the city of Boston. The model develops 
different time periods to adapt with projected incremental sea level rise in the future.  
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1.4.6 Build design model 
Based on the analysis and synthesis, my thesis proposes an innovative landscape 
infrastructure model for South Boston Waterfront to respond to sea level rise in the 
future. I develop a series of plans that show how landform change strategies can make 
the site adapt with the incremental sea level rise. I choose three specific locations, 
including Fort Port Neighborhood, Seaport District to Convention Center and South 
Boston Waterfront Industrial area to further illustrate the landform change idea. For 
each location, I use three sections to present three sea level rise scenarios: existing 
condition, five feet condition and ten feet condition. The sections combined with the 
perspectives will demonstrate the landform change strategy more clearly and directly.  
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Chapter 2: Literature Review 
 
2.1 Background Information 
 
As of the writing of this thesis, climate change has become a global concern, and 
sea level rise is one of the major predicted consequences of climate change. Seventy 
percent of the earth is covered by ocean, and the oceans are absorbing above 90% of 
the atmospheric heat produced by human activity. The volume of water expands when 
water is warmed and contributes to the rise of sea level (Church 2011). The warmer 
atmosphere leads to the melting of icebergs contributing to sea level rise at increasing 
rates ( Arctic Monitoring and Assessment Programme 2011). 
Scientists and scholars have measured sea levels since 1880. Tide gauges 
throughout the world show that global sea level has risen by about 8 inches since that 
time. Recent data (Figure 1) indicates that the recent rise, from 2000 to 2010, is much 
greater than any other time in the past 2000 years (Kemp, et al. 2011). 
 
Figure 1 Sea level change.  
Source The Copenhagen Diagnosis: Climate Science Report 
Sea Level Rise – models & observations 
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It is challenging to project future rates of sea level rise. Even with the most 
sophisticated climate models that can represent Earth’s physical processes, it is hard to 
stimulate rapid changes in ice sheet dynamics. Recently, “semi-empirical” methods（ a 
way of gaining knowledge by means of direct and indirect observation or experience) 
have been used to project the rates of sea level rise based on a statistical relationships 
between the sea level rise and past rates of global average temperature change. These 
models project that by 2100 the sea level will rise an additional 2 feet to 6 feet. Since it 
is not clear whether these statistical relationships will hold in the future, other 
projections, including Proxy Records, Tide Gauge Data, and Satellite Data, are also 
developed recently by climate scientists to further narrow the range of sea level rise for 
this century (Figure 2). From the projections, even with the lowest emission, the melting 
of small icebergs (not including the ice sheets in Greenland and Antarctica) and thermal 
expansion of ocean waters will lead to 11 inches of sea level rise by 2100 (U.S. Global 
Change Research Program 2014). On the high end, recent work shows that 4 feet is 
possible by 2100. Some researches have developed a wider range of scenarios, from 8 
inches to 6.6 feet based on the risk-based analysis, which may be useful for decision 
makers with a low tolerance for risk (U.S. Global Change Research Program 2014).  
 
Figure 2 Past and Projected Changes in Global Sea Level Rise. 
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Source: Adapted from Parris et al. 2012 with input from NASA Jet Propulsion 
Laboratory 
Even with the range of projections, sea level rise is a global problem that will impact 
people all over the world. Within the U.S., nearly 5 million people live within 4 feet of the 
local high-tide level. In the next several years, sea level rise, combined with storm surge 
and high tide, will further increase the risk of flooding in coastal areas (Strauss, et al. 
2012). In addition, since it takes long time for ocean water to respond to higher 
temperature at the Earth’s surface, sea level will continue to rise after 2100 at rates 
equal to or even higher than that of the current century (U.S. Global Change Research 
Program 2014). We are entering into an unknown future. 
Boston, a coastal city with a high density of population, is one of the cities 
increasingly vulnerable to sea level rising (Figure 3). The seas along the East Coast 
from North Carolina to New England are rising three to four times faster than the global 
average (Abel 2012). Thus Boston may experience a stronger impact. 
 
 
 
 
Figure 3 Sea level trend in Boston 
Source: National Oceanic and Atmospheric Administration 
Sea Level Trend in Boston 
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2.2 Theoretical Strategies 
 
There are essentially three methods to deal with the effect of rising sea level on 
coastal development (Figure 4): 1) To fortify land by building huge engineering 
infrastructures to keep water out. This is the most traditional method that cities use to 
resist water; 2) To raise the development above flood levels in its current place, or to 
relocate development away from the shore and potentially to restore the shoreline to 
make it acceptable to rising tides and storm surges; 3) To adapt the city with water, 
integrating water as part of urban form  (Hill and Barnett 2008)(Figure4). 
 
Figure 4 Design With Water urban design and planning options 
Source: Sasaki Associates 
 
 
Each of these three strategies has advantages and limitations. In the past, dealing 
with low-probability, high-impact flood events such as Hurricane Katrina or Super storm 
Sandy, hard or grey infrastructure such as sea walls, bulkheads, and barriers was 
primarily used to prevent flooding. For example, after devastating storms surges from 
North Sea storms in 1953, the government of Netherlands and Great Britain constructed 
huge engineering protection to resist water. The Thames Barrier (Figure 5) protection 
protects central London and the Oosterscheldekering (Figure 6), a much larger estuary-
mouth barrier is designed to protect Rotterdam for 200 years. Although it is an effective 
and direct way to deal with the problem, fortification needs significant investments in 
time and energy. The Thames Estuary protection costs more than 500 million pounds in 
1983 and the Oosterscheldekering costs 2.5 billion euros (or about $3.4 billion USD) 
(Hill and Barnett 2008). In addition, the failure of this kind of engineering infrastructures 
	  	   11	  
may exacerbate damage if the infrastructure is breached or overtopped (Design with 
Water).  
 
Figure 5 The Thames Barrier                                Figure 6 Oosterscheldekering 
Source: Google image                                          Source: Google Image 
 
For low-lying areas that are no longer protected from the higher sea level, managed 
retreat is an advantageous choice. Retreat is a common strategy for individual coastal 
houses but not suitable for highly developed cities, thus most cities choose to raise 
existing development above the flood level within the existing location. Hafen City 
(Figure 7) in Germany demonstrates how this strategy is used to improve city resilience 
and adapt with future rising sea level. Individual houses are raised a story or more 
above the ground, about eight meters higher than the exiting sea level, out of reach of 
the extremely flooding. (HafenCity Hamburg 2012). Similar strategies have been applied 
in cities in the U.S. In the mid 19-century, street levels and side sewer lines were raised 
in entire districts of Chicago (Figure 8) and Seattle to improve drainage (Hill and Barnett 
2008). Although this strategy can work, raising elevation of the whole development is 
complex and requires the coordination of public and private investment. 
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Figure 7 Hafen City                                                Figure 8 Raising Chicago 
Source: Google image                                           Source: Google image 
 
As sea level rises more quickly and flooding happens more frequently, even people 
such as the Dutch, who are famous for building huge dikes, are seeking more adaptive, 
resilient solutions. Popularized by Dutch, the concept of “Designing with water”, a 
strategy of allowing defined areas to flood or contain water in order to prevent damage 
to other areas is become better known and acceptable.  
Since the three theoretical strategies have their pros and cons, my approach is to 
learn from the three theoretical strategies synthetically and to develop a comprehensive 
strategy that can be applied in Boston (Figure 9). For the edge of the city, selected sea 
walls combined with urban infrastructures will be used to resist water; several buildings 
and streets will be raised up according to the existing topography to protect valuable 
development; and interior vacant lands will be designed as floodable areas. Through 
these combinatory landform changes, Boston will adapt with sea level rise in the future. 
The strategy is developed through the analysis of Boston’s character, including the 
land-making history, the shoreline condition, and Boston’s existing topography. This 
strategy will additional bring new energy to this coastal city by conducting multi-
functional urban infrastructures, creating more natural habitats and providing vivid 
coastal programs for surrounding communities. 
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2.3 Case Study 
 
Three case studies，dealing with large-scale issues of climate change through 
adaptive strategies， were selected based on their similar context to Boston. One is 
from the exhibition “Rising Currents”, which is a unique exhibition that displays five 
proposals for New York Waterfront that tackle the projection that within a few years the 
waterfront of the New York Harbor will change dramatically. The other two are from the 
competition “Rebuild By Design”, which was launched by HUD in the wake of Hurricane 
Sandy, that calls for new ways to design, fund, and implement a resilient future. All 
three proposals are developed for New York. The urban context in New York and 
Boston are similar. Both of them are highly urbanized coastal cities along the East coast 
of America. Complex shoreline conditions and diverse concerns regarding coastal 
neighborhoods contribute to the difficultly of adapting with sea level rise. It is worthwhile 
to study and extend the strategies that are used in these proposals to the situation in 
Boston. 
Figure 9 Theoretical strategies and Boston site strategies	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2.3.1The Big “U” by BIG team  
Big U (Figure 10) is a protective system that fortifies the edge of Manhattan. It 
stretches from West 57th street south to The Battery and up to East 42th street. It 
protects 10 continuous miles of low-lying area that comprise an especially dense, vivid, 
and vulnerable urban area. Better than the traditional single-use engineering 
infrastructure, such as sea walls and levees, Big U acts as a multi-functional urban 
infrastructure that satisfies the requires and concerns of its surrounding communities 
and protects the city from rising ocean water at the same time(The Big Team 2014). 
Big Team proposes separate while coordinated plans for three continuous regions of 
the waterfronts and associated communities. Each section comprises infrastructures 
functioned as sea walls to resist water while is equally a field for community social 
function (The Big Team 2014). 
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Figure 10   The Big “U” 
Source: Big Team 
 
2.3.2 Resist, Delay, Store, Discharge: A Comprehensive Strategy for Hoboken by OMA 
(Figure 11) 
OMA proposes a synthetic urban water strategy that combines hard infrastructure 
and soft landscape for coastal defense (resist); urban infrastructure to slow surface 
runoff (delay); an interconnected green infrastructure to store and retain excess 
rainwater (store); and water pumps or other methods to support drainage system. 
Compared to the traditional single strategy, these combined strategies provide an 
aesthetic, resilient, cost effective system of protection that no single strategy can deliver 
(OMA 2014). 
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Figure 11   Resist, Delay, Store, Discharge: A Comprehensive Strategy for Hoboken 
Source: OMA 
 
2.3.3 A New Urban Ground by Dlandstudio  
“A New Urban Ground” (Figure 12) proposes a comprehensive and integrated 
organization of soft and hard infrastructure systems. A combination of strategies, 
including a raised boundary, wetlands, and sponge slips associated with new street 
infrastructure systems, protects the island from sea level rise.   
In this proposal, two components constitute an interrelated system to handle both 
the normal rain events and larger storms: permeable green streets and an elevated 
edge. Three interconnected systems are developed to relieve the force of sea level rise: 
an upland park network, brackish marshes, and freshwater wetlands. By combining the 
natural ecologies and engineered infrastructure system together, the proposal aims to 
change the city’s performance and experience, and creates a new relationship between 
ocean and city (dlandstudio 2014). 
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Figure 12 A New Urban Ground 
Source: Dlandstudio 
 
2.3.4 Summary of Case Studies 
By analyzing and comparing the three proposals, I find strategies that deal with sea 
level rise in a resilient way and use a combination of hard and green infrastructure to 
resist, delay, store, and discharge water. All of them use synthetic cut and fill strategies 
to achieve this. 
From the synthesis and analysis of the case studies, I developed several 
approaches related to landfill and cut including raised berm, sea wall, variously scaled 
rain gardens, urban forest, and wetlands. These approaches also related to the Boston 
Strategies that mentioned in section 2.2. Berms are the response to creating higher 
ground. Selective sea walls are the response to keeping water out. Rain gardens, urban 
forests, and wetlands are related to adapting with water (Figure 13). 
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2.4 Design Concept 
 
The design concept is emerging from the case studies and theoretical strategies. 
The diagrams (Figure 14) show the design evolution of South Boston Waterfront and 
how the relationship between water and city has changed over time. Coastal cities are 
usually impacted by two kinds of water: salt water from ocean and fresh water from rain. 
Throughout history of city development and urbanization, people took several strategies 
both for the boundary to adapt with salt water from the ocean and for the inner land to 
adapt with the fresh water from the rain. In the past, before urbanization, the 
relationship between water and land follows the logic of nature, the seawater moves 
back and forth through high tide and low tide and rises gradually, and precipitation filters 
into the ground and flows into the ocean directly. As a process of urbanization, Boston 
filled and extended much of its shoreline for more commercial, industrial and residential 
space and developed underground drainage system to collect and discharge rain water 
overflow. As the sea level is continually rising, the artificial land faces problems such as 
flooding and storm surge. Engineers use traditional strategies, such as sea walls and 
levees to resist the seawater. This approach can contemporarily resist the water while 
at the same time it brings many problems, like blocking the sightlines and views, limiting 
transportation, and costing much money and energy for pumping water out of the city. 
Thus a new adaptive evolution is needed to replace the traditional strategy. 
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Figure 14 Design Evolution/Traditional Approach 
Design	  Evolution/Traditional	  Approach	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It is time for a new design approach during a time when numerous problems caused 
by sea level rising are emerging. Instead of using engineering infrastructures like levees, 
the new adaptation strategy contains three landform-changing approaches. 1) To raise 
the landform to adapt to the rising water. 2) To cut the landform to detain/filter the 
interior precipitation 3) To connect the raised landform with historic higher topography to 
create an upper level living space without the threat of rising sea level (Figure 15). Each 
change of the landform also comes along with various programming that responds to 
the development requirement of the city and the needs of the surrounding 
neighborhoods. The filled land can be used as recreational area like a promenade or a 
linear park, architecture, or an underground parking lot. The cut land will serve as rain 
gardens and soil swales along the streets, underground water basin, and natural 
habitats or wetlands. The connected landform may be developed as a commercial 
corridor or an elevated street/walkway. By changing the landforms and combining urban 
infrastructures in the landscape through cutting, filling, and connecting strategies, the 
coastal area of Boston will have a logical incremental method to adapt with sea level 
rise. 
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Chapter 3: Data Collection 
 
3.1 Site Description of Boston 
 
The selected site for this thesis is the waterfront of Boston. [Boston is one of the 
oldest cities in the United States. It was first incorporated as a town in 1630 and 
became a city in 1822. The city of Boston is a central hub for 17% of the State’s total 
population, with a residential population of 636,479 and daily commuters raising those 
numbers by an additional 460,000] (Wolff 2013). 
An important fact to consider when studying and selecting the area is the economic 
contribution of the region. Boston-Cambridge-Quincy enjoys the ninth largest economy 
in the United States (United States Department of Commerce, 2013a) and is the thirty-
second largest economy globally (World Bank, 2013). Even a short-term disruption in 
this economy would prove to be a significant hit to the economic health of the United 
States (Wolff 2013). Boston’s location on the sea is a large contributor to the city’s 
beauty and cultural allure. The city’s roots from 1630 as a port and fishing village are 
what allowed it to grow into a worldwide hub with some of the most significant 
educational, financial and health care institutions in the world. These areas are in the 
flood zone and will be impacted if the sea level continues to rise. Boston has maximized 
development on every available square foot of the city, with some of the most valuable 
created via landfills (Wolff 2013).  
The land use along the water is different around the perimeter shoreline, while each 
section has its own character. South Boston, for example, has five parts including the 
neighborhoods of Fort Point Channel, Seaport District, Marine Industrial Park, Castle 
Island & Pleasure Bay, and Columbia Point (Figure 16). This area contains a diversity of 
land uses ranging from residential to commercial to industrial to recreational. The area 
also includes historic and highly urbanized areas (See Level Rising: Boston 2013, 12). 
Thus the contribution of waterfront is extremely important. Waterfront adaptive design 
should conserve the history of the city, express the site character and quality of the site, 
provide public space for social activities, and achieve the revitalization of surrounding 
community. 
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Figure 16 South Boston Waterfront 
Source: Sasaki Associates 
 
Despite the fact that the waterfront has brought dynamic, aesthetic, and booming 
development to Boston, the benefits are accompanied by potential crisis. Boston suffers 
seriously impacted by sea level rise. “Today, more than fifty percent of downtown 
Boston is filled tidelands,” says Jim Hunt, Boston's chief of environmental and energy 
services (Hunt, 2012). As a result of its proximity to Atlantic Ocean, and with large 
amounts of the city at or below sea level rise, Boston’s risk of flood damage is very real. 
Considering the importance of the waterfront landscape and the threat of rising sea 
level, it is necessary for Boston to develop a waterfront landscape that serves both 
people’s everyday life, as well as anticipating and accommodating natural coastal 
changes. By combining strategies that deal with sea level rise problems through the 
landscape architecture, Boston can develop its own solutions, “For example, is there a 
side street or two in the Innovation District that could become a Venice-like canal one 
day to keep the rest of the neighborhood dry?” (Tim and Christofortti 2013). If so, 
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Boston could become an urban landscape model of sea level rise adaptation for other 
coastal cities.  
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3.2 Boston Landfill History  
 
Boston, first incorporated as a town in 1630, and as a city in 1822, is one of 
America's oldest cities. When it established in 1630, Boston was only a 487 acre 
peninsula, called Shawmut by the Native Americans. It connected to the mainland by a 
narrow strip of land. The development of the city evolved through a process of landfilling. 
These extensive landfilling processes in Boston have transformed the original small 
peninsulas and islands into the high-density bustling metropolis that we know today. 
Boston probably has the most made land in North America. As it shows in Figure 17, 
about 5250 acres² along the shore of the city is made land (light grey area) (Seasholes 
2003).  
 
Figure 17 1930 and 1995 shorelines of Boston 
Source: Gaining Ground, Seasholes 
	  	   27	  
 
The reasons for the extensive land making are both geological and historical. Boston 
lies in a down-faulted geological depression called the Boston Basin. The receded 
glaciers left a deep deposit of clay, called Boston Blue Clay in the basin. Above the clay 
there are several smooth-sloped, elliptically shaped hills called drumlins. The melting of 
ice sheets created a rise of sea level rise over thousands of years. Thus when the first 
European settlers arrived at this site in the early seventeenth century, the land was 
composed by series of islands in the harbor, most of them drumlins, and several 
peninsulas extending from the mainland into the harbor. These peninsulas were also 
surrounded by drumlins and further surrounded by large expense of shallow tidal flats 
(Seasholes 2003). The ease of filling the large areas of shallow water contributes to the 
geological reason of extensive land making in Boston.  
The process of land making was closely related to the development of the city. 
Although several areas of tidal flats were filled in the seventeenth and eighteenth 
century, the landfilling process lasted nearly 200 years beginning in the nineteenth 
century, when the city of Boston started to develop rapidly. During the early nineteenth 
century, the city relied heavily on the maritime economy. The maritime economy usually 
concentrated on the wharves on the Boston peninsula. With the development of the city, 
more land was needed. Attempts to provide more residential area by annexing the 
adjacent peninsula (South Boston) and developing the city’s land south of the neck 
(South End) failed because people were not willing to move there. Thus Bostonians 
chose to fill the tidal flats surrounding the peninsula instead. This process lasted almost 
to the end of twentieth century (Seasholes 2003). 
The first mention for filling the land was to increase more living space, while the 
reason for each subsequent landfill project is related to various developments in 
Boston’s history. A series of urban developments contributed to the expansion of 
Boston. These developments including wharfing out, the China trade, the introduction of 
railroads, the Irish immigration, mid nineteenth-century harbor improvements, pollution 
from wastewater disposal, the development of public parks, the late-nineteenth-century 
port development, and twentieth-century transportation innovations. (Seasholes 2003) 
(Figure 18 and Appendix A).  
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The important thing to note is that each fill event in the city is related to water. 
Nowadays, the filled land has encountered a new threat brought by sea level rise. 
Previously melting ice sheets and sea level rise created the geological opportunity for 
Boston’s landfilling. Now sea level is rising rapidly, it is time for Bostonians to think of 
the next big land making for the city. With a rich history of land-making technology and 
landfilling process, it is possible to remake reclaimed ground once again to reshape the 
urban form, not for the purpose of providing more residential space in response to the 
development of economy, but for the purpose of building the city in harmonious 
response to sea level rise. 
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3.3 Flooding in Boston: Existing and Future Conditions 
Within the context of landfill history in Boston, it is important to know how the sea 
level rise may affect Boston, particularly which area will be flooded if sea level is 
continually rising. In order to visualize the flooding impacts, each parcel of Boston was 
labeled as “flooded” or “ not flooded”, based on the 2009 digital elevation model (DEM) 
developed by the Boston Harbor Association. Properties were identified to be “flooded” 
when the geographic center of the buildings on the parcel was flooded.  
Two important moments are selected to show Boston’s vulnerability to coastal 
flooding: 1) when sea level is five feet higher above current average high tide (MHHW+5, 
equivalent to 9.8 ft. NAVD). This scenario will happen sometime around 2100 if sea 
level were to rise by 5 feet by that time. This also approximates the 100-year storm 
surge at high time at 2010 and 2) when sea level is seven and a half feet higher above 
current average high tide (MHHW+7.5, equivalent to 12.3 ft. NAVD). This moment is 
predicted to happen shortly after 2100. The impact at that time would be more serious 
due to the overtopping of the Charles River Dam (E. Douglas, et al. 2013). 
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Figure 19 Mean Higher High Water +5 ft. Scenario  
 
Scenario 1: Mean Higher High Water +5 ft. (Figure 19 and Appendix B). 
This scenario can approximate the projected high tide mark that may happen some 
time around 2100 if the sea level were to rise by 5 feet by that time. Six neighborhoods 
will be influenced: South Boston Waterfront, South Boston, North End, Charlestown, 
East Boston, and Down Town. South Boston Waterfront will have the worst situation 
compared to other neighborhoods, in which thirty percent of the neighborhood will be 
submerged by the flood. 
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Figure 20 Mean Higher High Water +7.5 ft. Scenario  
 
Scenario 2: Mean Higher High Water -7.5 ft. (Figure 20 and Appendix C). 
This scenario shows the situation that will happen soon after 2100. Broader and 
deeper flooding can be seen from the scenario map according to the overtopping the 
Charles River and associated flooding around it. The flooding merges five more 
neighborhoods: Back Bay, China Town, Bay Village, West End, and Beacon Hill. South 
Boston Waterfront still has the largest affected area, such that nighty-two percent of the 
neighborhood will be submerged by floodwaters.  
  
	  	   33	  
3.4 Shoreline Condition 
 
To further understand the flooding condition in Boston, the shoreline condition is an 
essential system that needs to be analyzed. The shoreline is the place where land 
meets water. Shoreline is not only a line between city and water, but also a wide margin, 
“a network of places, functions, and additions between the coast and city. The shoreline 
has to be imagined as a concentration of functions that can be productive, cultural, 
relational, recreational, residential, and public” (Hossain 1975). It is a place of both 
opportunities and challenge for the city. An urban shoreline is a destination of 
transportation, a hub of development, and also a dynamic place of various activities. For 
Boston, the shoreline has been different through time in response to the needs of 
development over different time periods. Analyzing the shoreline condition, including the 
structure, composition, and materials of the shoreline and the urban context surrounding 
the shoreline, gives one a stronger understanding of the existing condition and further 
helps develop the logic for design interventions in the coastal area. 
Figure 21 and Appendix D show the overall shoreline condition for the city of Boston. 
It varies through different neighborhoods. Within Boston Inner Harbor for example: in 
South Boston, a sandy landscape and park systems comprise a majority of the 
shoreline, which creates a quite soft edge. The land use of South Boston is primarily 
residential and the urban texture for this neighborhood is tight. When the shoreline 
transitions to the South Boston Waterfront, the conditions become more complex. The 
land use in this area is a mix of industrial, institutional (public and government), and also 
some commercial area. This land use pattern has requested in a large amount of space 
not occupied by buildings, including vacant land with hard paving, vacant land covered 
by exposed soil and parking lots. The edge of the shoreline also contains varied 
conditions, including soft vegetated edges, and hard edges such as elevated sea walls 
and buildings located directly on the edge of the land. Within the downtown area, the 
high-density of the buildings comprises the majority of the edge, and a well-developed 
harbor walk system is located directed along the shore. In the Backbay area, most land 
use is residential. Along the Charles River there is a linear park, which creates to the 
soft edge of this area.  
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The study of shoreline condition guided the selection of South Boston Waterfront as 
the test site for designing. The shoreline condition in South Boston Waterfront is 
complex. It contains a part of the completed harbor walk, a soft edge of exposed soil 
and a hard edge of sea walls. The diversity of the shoreline condition makes South 
Boston Waterfront as a microcosm of the city of Boston, representative of conditions 
along the urban shoreline. Thus the design strategy test in this neighborhood may be 
applied to other edges of Boston with site-specific adjustments. The shoreline condition 
and land use of South Boston Waterfront also contribute to the feasibility of the design 
idea. Now the land of South Boston Waterfront is mainly impermeable parking lots and 
vacant land. This site condition provides great opportunity to conduct landform change 
strategies and turn the existing condition to more ecological-friendly environment. In 
addition, some infrastructures in South Boston Waterfront have already been raised, 
which can be taken use of in the further infrastructure change. Varies characteristic 
sites of this neighborhood, including historic district, Convention and Exhibition Center, 
and World Trade Center, bring different programming opportunity in the future design.  
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3.5 Conclusion/Design Site Selection 
 
Having synthetically analyzed the landfill history, flooding condition, and shoreline 
condition, I found that Boston has great potential to implement a landscape design on 
the urban scale to adapt with water in the future, as well as response to its landfill 
history and dynamic harbor characteristic. 
South Boston Waterfront has been chosen as the tested neighborhood. The reasons 
of choosing South Boston Waterfront come from the analysis shared in the previous 
chapters. Historically, South Boston Waterfront is a neighborhood that is all artificial 
land. Thus this area has the potential to further extend its land making history. 
Ecologically, South Boston waterfront is the neighborhood that impacted by flooding 
most seriously. When sea level rises 5 feet above the mean higher high water, 30.7% of 
the land in South Boston Waterfront will be submerged and when sea level rise 
continually to 7.5 feet high, 92.2% of the neighborhood area will be impacted. These 
numbers show it’s urgent that South Boston Waterfront takes action to adapt with sea 
level rise. The shoreline condition also shows the enormous potential for applying 
design interventions. There are more areas in this neighborhood that are occupied by 
vacant land and parking lots compared with other neighborhoods. Plenty of space can 
be used to operate landform change in this area. Furthermore, the land use and 
shoreline types have a wide range of variety. Industrial park, transportation center, 
commercial area and several institutions distributed throughout the neighborhood. Soft 
edge like marsh or soil, hard edge like elevated sea wall, recreational space like harbor 
walk and some buildings along the coast constitute the shoreline together. Thus South 
Boston Waterfront can be an example that represents the whole Boston coastal area. 
Economically, South Boston Waterfront takes an important role of the economic 
development of Boston. It connects the downtown and South Boston. The specific 
location gradually turns this historic warehouse and industrial space into a creative, tech, 
and residential hub for the city.  
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Chapter 4: Design Research 
 
4.1 Site Description of South Boston Waterfront 
 
South Boston Waterfront is located southeast across Fort Point Channel from 
Downtown. It contains the Fort Port neighborhood on the western edge; Fan Pier, the 
Convention Center, and Boston's Marine Industrial Park to the east (Figure 22). All of 
these locations transitioned rapidly from industrial space and historic warehouses into a 
creative, tech, and residential hub for Boston.  
 
Figure 22 Composition of South Boston Waterfront 
 
In the Innovation District, enormous apartment buildings have been built recently or 
are under construction, offering residents apartment, condominium, and micro-unit 
options. Historic Fort Point has numerous artists' units along with a market provide new 
opportunities in former warehouses.  
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Boston's Harbor Walk (Figure 23), although is not totally completed, runs partly 
along the piers, connecting residents to the 45-mile waterfront path network. The Harbor 
walk provides a walking system, as well as a recreational area for people to enjoy the 
scenery of the ocean. 
Figure 23 Boston Harbor Walk 
Source: The Boston Harbor Association 
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Enormous cultural and civic institutions are also located in the South Boston 
Waterfront, including Institute for Contemporary Art, the Children's Museum, John 
Joseph Mokely United States Courthouse, and Bank of America Pavilion (Figure 24). 
 
 
 
Figure 24 Culture and Civic Institutions 
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Providing a vivid mix of opportunities and spaces, the South Boston Waterfront 
attracts a huge range of events and businesses. Just inland from the Harbor walk, there 
is a burgeoning tech and biotech community which is attracting entrepreneurs, 
organizations, and designers to a large amount of flexible office spaces and unique live-
work buildings. The Boston Convention and Exhibition Center and the World Trade 
Center conduct many large events each year, while the large piers provide activities for 
traditions like the Cirque de Soleil and Tall Ships Festival. Boston Marine Industrial 
Park is a concentration of Boston’s cruise ship terminal and seafood processing. Unique 
restaurants and shops open each summer, making the waterfront more active and 
lively.  
As for transportation, the South Boston Waterfront enjoys convenient access to 
Boston’s transportation systems, including the Silver Line, I-90, and several MBTA 
buses. South Station and Logan Airport are just a Silver Line stop away in each 
direction (Boston Redevelopment Authority) (Figure 25). 
Figure 25 Boston Transportation Systems 
Source: Boston Redevelopment Authority 
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4.2 Site Analysis 
 
In order to conduct the design proposal for South Boston Waterfront, it is important 
to analyze the site from an urban landscape perspective. The following diagrams shows 
three different site analyses of South Boston Waterfront: Surface conditions, building 
form and elevated infrastructure (Appendix E). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  	   42	  
Surface Conditions: 
The surface of South Boston Waterfront is mainly impermeable hard paving surface, 
of parking lots and streets. Currently, South Boston Waterfront contains 43 parking 
areas consisting of 16,361 vehicle parking spaces. The overall existing vehicle parking 
utilization during a normal weekday is about 80 percent and during evenings and 
weekends between 20 and 30 percent (Vanasse Hangen Brustkin, Inc. 2014). The 
permeable surface is limited in this area. The absence of permeable surface contributes 
to the serious flooding problem in this neighborhood (Figure 26). These spaces also 
provide area for designated inundation zones.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 26 Surface Condition 
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Building Form: 
Although South Boston Waterfront does not have as much area of building 
occupation as other neighborhoods do, the buildings in this neighborhood contain a 
variety of types, including residential, apartment, condominium, mixed use, commercial, 
industrial, institutional and government buildings (Figure 27). Some of the buildings are 
landmarks for Boston, which have high historical and cultural value as Figure 25 shows. 
Some of these buildings such as the historic buildings in the Fan Port District need to be 
preserved and should be considered in the design process.  
 
Figure 27 Building Form 
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Elevation Infrastructure: 
Several infrastructures in South Boston Waterfront have already been elevated 
(Figure 28), including the Summer Street, part of D Street, World Trade Center Avenue 
and Boston Convention & Exhibition Center. Summer Street rises at the intersection of 
Summer St and D St, then keeps rising to approximately 25 feet. It extends across Fort 
Point neighborhood and connects to the downtown area. D St is also partly raised in 
order to connect with Summer St; it rises above the Massport Hall Rd and lowers down 
to connect to the Congress St. The World Trade Center is raised entirely and acts as a 
bridge between the Boston Convention & Exhibition Center and Sea Port World Trade 
Center. These existing elevated infrastructures provide an opportunity for landform 
change. The filling strategy can be operated to meet the existing condition instead of 
building land from the ground.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 28 Elevation Infrastructure 
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Based upon the site analysis, selected strategies including the berms, selected sea 
walls, rain gardens and wetlands are strategically applied in the South Boston 
Waterfront (Figure 29). Taking use of the existing elevated infrastructures, the edge of 
the neighborhood is raised or protected by selective sea walls and berms. Several 
impermeable parking lots are cut and transferred to wetland or urban forest. Small rain 
gardens are also oriented along the main street in order to absorb precipitation. 
 
Figure 29 Identification of existing condition for apply strategies  
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4.3 Conceptual Design  
 
Based on all the analysis above, a series of strategic phases/interventions has been 
developed (Appendix F). Since sea level rise is a continual process, unpredictable and 
changing over time, a series of diagrams are developed to illustrate the process of filling 
and cutting for each sea level rise moment.  
Filling and cutting strategy operates based on the existing topographic condition. 
Historically, the land in Boston was high enough to keep the water out. While the man-
made land, compared to the historic land is much more lower. South Boston Waterfront, 
as an entire man-made neighborhood, has relatively low-lying terrain while some 
infrastructures in the site are already elevated. Thus the landfill will build upon these 
existing elevated infrastructures. By filling lands and connecting them with existing 
historic high lands, the historic high lands will be extended and connected to the new 
raised land. The historic lands and new raised lands will combine together and compose 
a new urban archipelago.  
The process of landform change is guided by several factors: 1) The prediction of 
flooding ranging from 1 foot to 7 feet. Each plan diagram represents an incremental 
stage. The lowest area, which is submerged by water first, will be the priority of 
protection; and 2) The existing land use. In order not to disturb land-marked buildings, 
the landscape interventions will primary use vacant lands, parking lots, and several 
industrial areas with easily movable factories.  
The 2 feet scenario and 5 feet scenarios are crucial moments for the whole process. 
The 2 feet scenario is when flooding begins to affect interior land so that some lands are 
raised as berms and some selected sea walls are used as levees to protect the interior 
land. The 5 feet scenario is the time when all the existing raised lands have been 
connected. At this point, the entire interior land of South Boston waterfront will be 
protected from water and the majority of property and valuable buildings will move to the 
higher ground. By further connecting the raised land and historic topography, South 
Boston Waterfront will become an urban archipelago where water can flow smoothly 
through the city without threatening people’s life. 
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Existing Condition (Figure 30):  
South Boston Waterfront is an entire human-made land. The historic landform (the 
light grey area with white dashed outline) has a higher elevation than the artificial land. 
Several infrastructures in this neighborhood have been elevated, including the Summer 
St, World Trade Center Ave, part of D St and Boston Convention & Exhibition Center. 
As it shows in Figure 31, the Boston Convention & Exhibition Center is in the center of 
the neighborhood and elevated. Part of Summer St on the northeast of Convention 
Center is also elevated. World Trade Center Ave connects the Convention Center and 
the second floor of Sea Port Word Trade Center. It also goes through a roof garden 
near Boston Sea Port Hotel. Part of D St is elevated in order to connect to the Summer 
St. The higher historic landform and the elevated infrastructures provide the high 
elevated condition for land building strategy. 
 
 
Figure 30 - Existing Condition 
 
 
 
Figure 30 - Existing Condition 
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One Foot (Figure 31):  
When sea level rises 1 foot, several lower areas (blue area) connect directly to the 
ocean are affected, including the Fan Pier Plaza, which will be cut and turns to Fan Pier 
wetland and Dry Dock and dock near Blue Hills Bank Pavilion, which can be submerged 
by water. A landform building strategy will prepare the district for the 2 feet rise. When 
sea level rises to 2 feet, the Fan Port District and some industrial areas at southwest of 
Fan Fort will be affected by flooding. In order to protect these affected areas, a series of 
berms and sea walls will be built: 1) At Northeast of Fan Port District, the Seaport 
Boulevard and the surrounding parking lots will be filled and turn to a berm. 2) At the 
west of Fan Port industrial area, the parking lots will be filled. 3) A new sea wall will 
connect the two berms in the Fan Port District. 4) The S Boston By-pass will be 
elevated and will connect to the historic higher ground at South.5) At Northeast of 
Boston Marine Industrial Park, the Fid Kennedy Ave will be elevated and turns to a 
berm 6) At Southeast of Boston Marine Industrial Park, some land is filled and a sea 
wall is built to connect the elevated areas. To manage the balance of land filling and 
cutting, 10.83 acres of land in Fan Port District will be cut (the green area) and turn to 
rain gardens to accept rainwater precipitation. 
Figure 31 - I foot scenario 
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Two Feet (Figure 32):  
When sea level rises 2 feet, nearly 68 acres of land of Fan Port District will be 
submerged by flood. A seawall will be built in the industrial area in Fan Port District to 
protect the affected area. More land will be cut to transition from impermeable surfaces 
to permeable surfaces, including vacant land at the northeast of Boston Marine 
Industrial Park, 10.74 acres of parking lots in industrial area in Fan Port District. These 
permeable surfaces will capture more precipitation and manage rain water. 
 
 
 
 
 
 
 
 
 
Figure 32 - 2 feet scenario 
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Three Feet (Figure 33) 
When sea level rises to three feet, the flood impact will be more serious. The flood 
will submerge Sea Port District and some land at South of Boston’s Marine Industrial 
Park. To protect these areas, new land is filled: 1) The Eastport Park and North part of 
South Boston Maritime Park will be filled. The raised land combined with existing 
elevated roof garden will compose a new berm between the Sea Port District and the 
Ocean. Seaport Boulevard along the new berm will be elevated and a sea wall will be 
built under the raised street to resist water. This sea wall will connect to the berm to the 
northeast of Boston Marine Industrial Park. 2) Other land that will be raised is located at 
southeast of Boston Maritime Park. This raised land will connect to the historic higher 
land to the south. 
 
 
 
 
 
 
Figure 33 – 3 feet scenario 
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Four Feet (Figure 34) 
When sea level rises four feet, a series of land is raised around the South Boston 
Waterfront. A sea wall will be built at northeast of Boston’s Marine Industrial Park to 
connect the raise land. The land around Boston Convention & Exhibition Center will be 
raised as the extension of the historic land. Some parking lots and streets north of 
Boston’s Marine Industrial Park will be cut and become permeable landscape surface, 
including a series of rain gardens, urban forests, detention ponds, and wetlands. 
 
	  
Figure 34 - 4 feet scenario 
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Five Feet (Figure 35)  
Once sea level rises five feet, the landfilling will nearly complete South Boston 
Waterfront’s new urban form, with raised berms and sea walls connected together as a 
new boundary and the Convention & Exhibition Center combined with surrounding 
raised land as a Center Island. The next movement is to connect the raised land 
together to create additional living space. An additional infrastructure such as a land 
bridge will connect the Convention & Exhibition Center and the Seaport District Berm.  
Nearly 32 acres of land will be cut and transitioned to permeable surface in the 
southeast of Boston Marine Industrial Park. The parking lots in this industrial area will 
be converted to an urban forest and will be designed to be floodable for periodic 
flooding. 
 
	  
Figure 35 - 5 feet scenario 
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Six Feet (Figure 36) 
The transportation system, including Silver Line Way and Massport Haul Rd, at 
Seaport District is a sunken area that lowers than the surrounding land. In order to 
protect the transportation system in the future, the sunken area will be filled in and 
placed underground. To keep the balance of landfilling and cutting, the parking lots and 
green space near silver Line Way and Massport Haul Rd will be cut and converted to 
detention ponds or wetlands. 
 
	  
Figure 36 - 6 feet scenario 
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Seven Feet and Future (Figure 37) 
In the future, more land bridge will be built to connect the raised areas, including the 
bridge between Fort Port District and Boston Convention & Exhibition Center, the bridge 
between Sea Port District and Boston Convention & Exhibition Center, and the bridge 
between Boston Marine Industrial Park and Sea Port District (the yellow arrows). With 
time goes by, the raised area will be enlarged and connected with each other, valuable 
buildings and developments will relocate to the higher land. Between the raised land, 
the remaining impermeable surface will be converted to wetland and marsh land. The 
South Boston Waterfront will be completed as an urban archipelago. 
	  
Figure 37 - Seven scenario + 
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4.4 Detail Design  
In order to further illustrate the design strategies, I use three specific locations to 
demonstrate the design in section and perspective: Fort Port Neighborhood, Seaport 
District to Convention Center, and South Boston Waterfront Industrial and Convention 
Center (Figure 38). 
For each location, I selected three sea level scenarios to show the change of 
landform: 1) The existing condition called 0, it shows the scenario if nothing has been 
done, is the existing condition and what will happen when sea level rise five feet; 2) the 
scenario when sea level is five feet above the Mean Higher High Water called 5, it 
shows the scenario when all the boundaries have been connected by landform 
changing and interior part has been protected, and 3) the scenario when the water level 
is ten feet above the Mean Higher High Water called 10, it shows the scenario when 
land bridges are built and people move and live at the new raised land. For each 
scenario the character of the land has changed from traditional streets to rain 
gardens/promenades or from parking lots to wetlands. In sections and perspectives, the 
change of landform and how the new landform becomes the new urban landscape 
infrastructure is physically and spatially demonstrated.   
 Figure 38   Section Index of selected locations 
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Fort Port Neighborhood (Figure 39 and Appendix G) 
Fort Port Neighborhood is a historic neighborhood, which hosts affordable artists' 
units along with market rate "loft living" opportunities in former warehouses. This is the 
main residential for people of South Boston Waterfront to work and live. 
As shown in Figure 40 and Appendix G, if no action is taken, this area will be 
submerged when water rise to ten feet. Thus I propose to fill and raise the land of 
Seaport Boulevard Street and to cut Congress Street and Summer Street to keep 
balance. Thus at five feet scenario, the Seaport Boulevard street turns to Seaport 
Promenade to protect the interior land from the sea as well as to provide a space for 
programming, such as recreational parks and streetscapes or transportation. Congress 
Street and Summer Street will become Congress Street Water Garden and Summer 
Street Water Garden, each will absorb the overflow of rainfall. As sea level continually 
rises, I propose to further cut and fill the landform, to connect the raised land. In the ten 
feet scenario, the Seaport Promenade will become Seaport Dune and the Congress 
Street Water Garden and Summer Street Water Garden will further become Congress 
Street Canal and Summer Street Canal. Residents will relocate to the upper level at this 
time. Figures 40 and 41 show the two perspectives when Summer Street becomes 
Summer Street Water Garden and Summer Street Canal. 
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Seaport District to Convention Center (Figure 42 and Appendix H). 
The area from Seaport District to Convention Center is a dynamic place for business 
activities and tourism. Enormous large events are held here. 
Similar to Fort Port Neighborhood, this area will be submerged when sea level goes 
up. For this area, I propose to fill land and to use sea walls at the Seaport Boulevard 
Street and to fill the vacant land near Massachusetts Turnpike. To keep the cut and fill 
balance, I cut the land of a parking lot and the vacant land near World Trade Center. At 
the five feet scenario, the Seaport Boulevard Street will turn to Seaport Pavilion that 
resists water and provide a space for small businesses as well. The parking lot will turn 
to a wetland zone and the vacant land will become a water garden. At ten feet scenario, 
the landform will be further raised, cut and connected, the Seaport Pavilion will be 
closed and changed to Seaport Harbor Tunnel and the Wetland Zone and Water 
Garden will become a Wetland or Pond. The transportation system will be covered by 
earth and will operate underneath.  
Figures 43 and 44 Show the perspectives when Seaport Boulevard Street changes 
to Seaport Pavilion and Seaport Harbor Tunnel. 
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South Boston Waterfront Industrial and Convention Center (Figure 45 and Appendix I) 
South Boston Waterfront Industrial is home to Boston’s cruise ship terminal, seafood 
processing facilities, and wholesaling buildings. The manufacturing and associated 
activities have great potential for future economic development. 
In this area, I propose to fill parking lot vacant land, and to raise South Boston 
Bypass Road and Pappas Way, at the same time cut A Street and parking lot around 
South Boston Waterfront Industrial factories. At 5 feet scenario, the raised area will 
become Binford Street Park& Promenade and Pappas Terrance and the cut area will 
become a wetland zone and water garden. At the ten foot scenario, the Promenade will 
become a dune, the rain garden will become a canal and the wetland zone will transfer 
to wetland or pond. The parking lot will move to underground (Figure 46).  
Figures 46 and 47 show the perspectives when Pappas Street changes to Pappas 
Terrace and Pappas Dune. 
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4.5 Future Scenario 
 
The last rendering (Figure 48 and Appendix J) shows the proposed scenario for the 
future of the South Boston Waterfront. By significantly re-shaping Boston's already 
made ground - through cut/fill strategies, partial seawalls, and connective land bridges - 
South Boston Waterfront will be a new Urban Archipelago. New landscape relationships 
emerge that allow the Waterfront to retain existing infrastructure, transportation, and 
industrial/seaport/commercial activities, while redefining the City's relationship with 
water. Taking South Boston Waterfront as an example, this strategy about reshaping 
the reclaimed land can be applied to other edges of Boston, including Downtown, Back 
Bay, South Boston, Charlestown and East Boston. Site-specific adjustments can be 
made according to various urban context and shoreline conditions, following the 
remaking land design process outlined in this thesis in South Boston Waterfront. 
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Chapter 5: Discussion and Conclusion 
 
5.1 Discussion  
 
The change of the landform of South Boston Waterfront, Boston, Massachusetts, as 
proposed in this thesis, is based on physical landscape strategies at a landscape 
infrastructure scale. The proposed concept illustrates the process of filling, cutting, and 
connecting the land for incremental sea level rise and the pattern and form of the 
resulting urban archipelago, which engages and adapts the city with the predicted sea 
level of the future. This thesis describes landscape interventions along with landform 
change that can encourage the harbor to thrive both socially and environmentally, 
including creating promenades, park systems, wetlands, urban forests, and elevated 
commercial corridors. In order to implement this concept in the coastal area 
successfully, additional factors will need to be considered and explored: 
5.1.1 Underground network systems 
Through the process of remaking the land, cutting and filling strategies act as the 
primary method to reshape the land. Obviously in a highly urbanized city like Boston, 
the excavation of land is not a simple issue. A complex network system exists 
throughout the underground of the city, including underground transportation systems, 
water supply systems, storm drainage and sewage systems, electrical systems, gas 
distribution, telephone cables, and building foundations. The city is not just built at the 
land surface but also built underground. Thus how to reconstruct landform and 
accommodate new systems with minimal disturbance needs to be considered through 
further research. 
5.1.2 Existing buildings and constructions 
In order to reshape the landform, some existing buildings and constructions will need 
to be moved or demolished. Numerous buildings in the city have important historic 
status and building land requires resources. Further discussion and analysis is needed 
in order to decide whether to move a building or not. This decision will depend on the 
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development of relevant construction technology as well as how policy makers define 
the balance between benefits and risks. 
 
5.2 Conclusion 
Coastal cities are vulnerable because of the rapidly rising of sea level. The 
continually rising sea level, along with flooding and storm surge, anticipates huge losses 
of valuable, property and people’s lives, especially in those highly urbanized cities. 
Boston is one of the highly urbanized coastal cities urging to seek for innovative 
adaption for sea level rise. Learning from the theoretical strategies, relative case studies, 
and Boston’s specific land making history, this thesis has approached a strategy for 
South Boston Waterfront, which extends Boston’s landfilling history, retains its existing 
infrastructures, transportation, industrial/commercial activities, and at the same time, 
redefines the relationship between water and city to adapt with the sea level rise in the 
future. Through the design process, local site conditions and environmental factors are 
considered, including the flooding condition for each sea level increase from 1 foot to 7 
feet, the existing condition of the elevated urban infrastructures, the shoreline condition, 
the land use, and the surface condition. The proposed strategies are landform changes 
combined with diverse programs response to the social and environmental needs of city. 
The strategies include 1) filling the land: raising the landform or using selected sea walls 
to create berms to resist water, combining the function of underground parking lots, 
buildings, or new elevated park systems. 2) Cutting the land: excavating the lower lands 
or streets to absorb surface overflow and precipitation, turning these lands to wetlands, 
rain gardens, urban forests, or canals. 3) Connecting the raised land: connecting the 
new raised lands with the existing elevated infrastructures and the historic higher 
ground. These bridges can be used as new streets or commercial corridors.  
Although this thesis is focused on the context of South Boston Waterfront in Boston, 
M.A, it also provides a potential strategy for other edges in Boston, even for other 
coastal cities that have the similar urban context with Boston. The landform change 
strategy is deduced from the traditional strategies and innovative case studies for highly 
urbanized cities. Building upon the existing elevated urban infrastructures and taking 
use of the vacant lands in urban areas, coastal cities will gradually turn to urban 
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archipelagoes. The strategy is operating on an large scale, each steps of the land 
making, including the filling and cutting, will come along with appealing functional and 
aesthetic design ideas. Thus the process of the landform changing has high landscape 
value. Each change of the landform can incorporate with landscape design and finally 
the urban archipelago itself can be a new type of landscape that can be applied in most 
coastal cities. 
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